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(54) PRODUCTION OF MASK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To form a transfer pattern 
with high accuracy in a short time by using a second 
substrate from which a part of an absorbing layer is 
removed as a reflection type mask. 
SOLUTION: In the first step, a master pattern 36 is 
formed by magnifying the pattern to be formed on a 
mask, and the master pattern 36 is drawn on a first 
substrate which transmits UV rays in 100 to 400 nm 
wavelength region to produce master masks P1 to PN. In 
the second step, a reflection layer which reflects ultra 
UV rays and an absorbing layer which absorbs the ultra 
UV rays are formed on a specified second substrate. In 
the third step, reduced images of the patterns of the 
master masks P1 to PN are projected on the second 
substrate by using a reduction stepper which reduces 
and projects an image with UV rays of 100 to 400 nm 
wavelength as exposure beams so as to remove a part 
of the absorbing layer. The second substrate from which 
a part of the absorbing layer is removed is used as a 
reflection type mask. 
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im?m i ] i ~ 5 o n mottH<DSB£?i% 
><*->*f&au Mm i ©nuig/^-^&fttf i o 

0-4 0 Onm09iM*il?^5S 1 ©Sffi±fCfi§ 
jSLT^VX^^Sji-rsm 1 lit, 

3f!2Xgi:, 

i&gfcM 0 0-4 0 OnraOM^Sfte-^itt 
'«/J^*fT$SBB*B«*flI^T, HijIS^lxaT' 

M&sftrcmsem^'xwtii— ><DB>j>B*Mf5S 2 

lBT?BBSftfcWfB* 2 ©»E±Klfi»B3tt LT, b3 

a, 

[»s»s 3 ] Huiam 3 iST-tffl stis mzmmm • 

tCfc^T, Buffi^2 0S«A^g«}t$nS^g|5» 
R» 2 ©3Mfc*^ttfcBlfrr*c 

HI$B4] !WI2S3IS-P««*tl*«aBB)t«ll 
iCfc^T, Hutem 2 ©SffiOD^ffiAM OOmm^T'SI 
ffjico. 1~0. 3 /im<D 3 PffiS^r*i^p-rsJ:5lcKS 

«*«»-r*ck*wai:r*»««i, 2, xii3se » 

Sc<D^X^©gj§;£ffio 
[0 0 0 1] 

B8B©«T*88B$MH *»Wfi, fl*.ff¥B(*IMI 
BIS, BBB? (CCDf) , BA&ayR?, XteifM 
BSf\-y Kf <D^^nf/WX4'J 7^77^81* 

*«3t-r«BfcOfflLT»a*fe<oTa5*o « 

CO 0 0 2] 

[«£*©««] ¥Bft*BBB«Oi*/vr **■[£-*-& 
tt*LfcBJS/<#— >««BB*nfc7* 

* hTXi'O;^- >©t£¥©f£»c<gJH;*ns©#Btt 
»lS^gIfffflSn57;l-hTX^Ii > l/ff^t so 



[0 0 0 3] Sc3fc, *-©J:3 4U*-*d/»±, flf5£©S« 
C/5>*X) ±ICf?lf-AIggi, XttU— «flf 

AJBBigB, XttU— ifU-A«BBfi*fflir-»T*OB 
RS'<*— ^BBStlSo •£©&, fOU->*XKDSS 

ZEM'*2->1*. x/WX©/<*— V*/3fgfcfcfc*:L 

«t«Bat«fc«fcS»«*OStf 1 / PBOBB^-P-t 
[0 0 0 4] 

[»W*BftL«fc3fc-r*BB] ±EO«0<«*tt, t/ 
***©BIK/<*->W«?e-.k»BS«, Xttb- 
Iflf-ABBSItioTffliSnT^ft. ciniciL 
T, yyjr?7<f&Wo£$tt:j&i;Tt BftBBK&b 
&tl«8BBOB/.NMR (BBB) ttB^KB^oT 
33 9, 2 0 0 5^(C{± 1 0 0nmlS> X«4*tt«T© 
B'hBB©^*— >*B3tf*ie«3V»« fc^ffl£ftT 
£©<fc 5 ls*&JCt2>tc$><»mt-fi'fk£ 
IT, (-T) ^SO«'J«BfflB«*j£, (o) B? 
S^ll-^ci/J*?, (>>) -Y^fcT-A^ffi^/cfcg/h 
t£¥, (-) XttfcBv^fcT'n+S/^-rarsROBJfefr 
& Ktf (*) &S5--2 0 nmiSODlXSJ; t>&3 
BBB^X (EUVJIfi) %B^e-Ai:UTSI<fM<DU 
* ;1/©B>J>B* JSK-T 5y'y^77^af ( E U V . 
L ." Extreme Ultraviolet Lithography) ^Fft't^jht^? tv, 

— B«BB»cH«*<fft?nTv^*. cne©* Titled 

73*Bye^}S*\ (40 OEl) VL T'feSo 

[0 0 0 5] cn&©B5fc£i£*i, (-) ©XSg 

*«v"fc^n*S/5f : -<'^OB3lfi*tt*B<^T*', 
tfehftB* i/4~l/10l«k LfciaiBBffi^rffiT 
fc*j£#£aiT-&So ^CT% »/Jv»B* l/4©i:L 
T, -7x;N±tcM*J£§/.hgtiff# 1 0 0 nmgSW^ 

— >*B#T*fc*icH:, ttf&f* ^7^^;^±^^:^i«/J^ 

JRB&4 0 0 nmSSOJUS'^^ — >*ifiSt5^ 
SSo c©gElc, £»«BWK>mMIB*B'J4MlK>± 
5 %SSi:-T« ± 2 0 n mSAUTOBBBBBft 

[0 0 0 6] EC, B^B£$&5ti«fife£-4>£ft 
ft (overlay accuracy) «, B'J^BB© 1 / 3 SftTfe 
SfcJ6, B/JnBB^ 1 0 0 n mgJt0g^glT*5Ii: 
^:«a*a^-t>-a:aftti3 0 n rngftJ-XTt^^o Sfa^ 
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(4-t±<^-tf !/-> 1 0 n migTSS, 
[00 0 7] ±K<Q<fc 5 IC, £x/ vhTOg/Milii'gtf 1 

0 onmg^ Bi>-6mtE<Dm'hmm(D i /2a*K&s 
teic&So ccoi:#, B^tr-ASSHgB (u— *fe- 

1 0 0 n mSftOUBE^^— XOfiiH^FHttSitOiiBi 

«H«ria*fcBK/<*-><DffiFStt*iait*{ftii-rnib< 

JC*©U*-*>1/ (7— «ttHftK8&r . 

*<0«d»»«:tbffilL,T«ftfc:B-r*l*BI««« 
<SotLf I, 20 
[0 0 0 8] Sfc, EUVLfflOEBSOl/f-^KDS 

5 «S*fc*S^fc«K S^lf-AffiilB 

[0 0 0 9] Mtc, m?kT— AJSHgS{c e fcoT±fe<0 
<k-5»cJlK/^ — VOffiSffllft* 1 0 nma*tcSP^« 30 

BWfc-TSo Sfc, *58P3fcl\ MiLCfflmam^C (EU 

i:£S2<0B6*ji:?-So 
[0 0 l 0] 

[^JH*^j*-r«fc«6<D^IS] J: 40 

ii2f£(4* i£fi# 1 ~ 5 0 nm<DWm<Dffl&&ftyt (E 

CD^X? (3 4) CD^jg73ffiT*feoT, *-<D^7.^(Cjg 

6) SrffjKU com l <Dj£fig/<£— 1 o 0 

~ 4 o o n m<DmMt*mmz-&zm i <DS«±tcfiSB 

LTgl^X* (PI, P2, -. PN) *Kj§-fS3ll 

xmt. ffifeomzvmfo (4) ±»c*oai!Bjen3tt* 
k«m-*e»» o i) t*i>mmM9wt*m**9i 
uxs (32) tttmmLTmf&-?z>m2i.mt, «s# so 



1 0 0-4 00 nmOSIfl-ftfcBfte— A&LTffi/NS 
K*fT3J9«B**«*ffiVT, 1 IST-Sja^ 
nfcfOivXi' (PI, P2, -•. PN) <D/^-> 

o»/j>»**©a2xa-p«Basnfta2©»E (4) 

±lc8ig&ftLT, ^<0®1R^ (3 2) CD— 

^Ol2CSS (4) ^©K&S<DvX*i:LT<£ffl 
-TSfcCDT'&So 

[ooi i] )Kffr**»Wh:«ktiHf, *©^ioJSK^ 

«<Iv»* J E-OS20a«±k:aiB-«-*IBfc:«:» KrF 
OKfi 2 4 8 n m) , XliA r F (Kg 193nm)| 

[0 0 12] *©£I*SJ©VX*<0£|*J1 (3 

1) tt x 0gAtf2flMoMOWHCSSlc»%iaUK 
±ffiH3'&SC&lcJ;-3 7JMtttft, *©»IR» (3 

2) 14, MX.tf lWKOWt<niKJ:*)»JK?n«. * 
CT% Kfi*JB (3 1) ±£D®IRJ1 (3 2) O— g|5«r^ 

&r>wemmw.i.. «*©¥iw*B5teSEB*«raf*© 

[0 0 13] 

t LT<DU^;l/<D§ijiia£-^U <I<D0HcfeV"> 

^X/N^CD'i'X/N (wafer) J; ^ftSHHWlcR^OS 

2 7^tfot^lC2 0<DT^-l'^>hT— ^2 4 A, 2 
(4, «Bi8»7X, 531, iSffeSffltSCt^T-t 

So 

[0 0 1 4] MfC T 7—*^ J f\s=f- J >)\'Z 4fi, 1~5 
0nm8£©»X»*«DffiiIBBttJtt (EUVft) 
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It 4 , 5, Xli6?) OW^Tttffl^tl*, HP 
"5. 0HC4o^T. 7^*:/yu^*;l/3 4 4>KJE>*£ 

— >2 1<T> l/0fg<Dfig/Jvg*2 7W^, U^Xbtf^ft 
*tifcr>x/NW±o*s/ 3 hm® 4 8 fcB* Lfcft, 

hflMU 8K:»fSOEI»^<*->3 5tfMSWo 
T. **©7-*>yi/f>;l/3 4£>gi£Xg<D— 08*;: 
-D%mW-?2>o 10 

[0 0 15] Bl^vt, *-rJR»W*£:BDt«n*¥ 

— >3 5£r/3fg&cffi*LT. it£^S2I<DiH#0 * d 

[0 0 16] ^QfUS'^-^ 7£ra{g (ofi 

4, 5, Xfi6H0 IT, *&*S2I©«*<a • 0 • d 
X, a • 0 • d YOffi»O«*J:0a*ll^ir— >3 6 
SrKiH*-* GMKt^-^^r&t?) ±T*m£U ^(Om 
/^->3 6**K«lc*ft€^affifc##JLT\ ax a 
lOS/W-VPl, P2, P3, PN (N = 
a 2 ) ^tfr-^±TMtSo Him a = 4<D 
Ji^tf^ftTi/^o &4b\ C(Oi;^-y3 6©»SiJ 
Safclu ies-TLtJRBg^* — >2 7*^^-73 6 so 

s^^->p i (i .= i-N) j;!3^fni?e-A 
fi5B££B (x«u-ift:-AiBiii«jti5fe«ffl-e*s) 

ffiOffiili-r— *££j£U fOS/^-VP 1***1^ 
*i^fgT\ l7X^i:LT07X^-l/f^;l/R i±tc 

[0 0 17] flRfcf l ft@Ovx^-l/f^;l/R 1 *H 

x»±s5*owaatto«fi (*«sio» i oif 

JCJ*Jte^r«) ±tC^aA (Cr) , Xtt^fk^rU^x 40 
> (Mo S iz «) f^X^ffl^HWL, C 

p i ©*fi»*SffirrSo *<o«. ifau^hoi " 

«2 0ic8^-yp 1 tfJBlSiStlSo clOStC, vx 
*-U^/I/R 1 ±fclfcj\ gi^-VP 1 IC^LT^ 

^— ^ 2 1 A, 2 1 B*Jgj«LT*3<o (WtfftCffiOVX so 



A, 2 1 BtfSlJSMo C077^^>hv-^2 1 
A, 2 1 Bte\ StC®®^r^tT^SOfiM^t5-ltffltC 

[ooi8] c<D&5ic*mT*i±. m?\±-i±ffimmw 

P i tt. BIS'**— >2 7*a«fclffi*:Lfc^*-:/T 
«/^->P i<Dl/J«»i, JSJK'<*— >2 7 

i ^n^txstfcos^fs 

tc, *>oiS«fiJi:}fBTfrSo AM;**— >P i 
tt. a»ci/o»c|lt/>LTJE!IBSn*fcft, B?lf— * 
»H»BO«liBRSSfellK«fc:i/afctt/h*nSp * 
/c. — fiNtt<DVX^-Uf^;l/R 1 — RN^rfiigTtl 

[0 0 19] ^tc. ±E^Nft^VX^-Uf-^;VR i 
<DW*Z— >P iOl/afiWJ^P I i! (i = 1- 

n) *nrfniBffi»ff*fT^a:^6(ES-r*cfck: 
ic, 3^02 (a) ic^-r^ic vs-i/yv^tfr 

3 4J8<Dg«£LT. Ig^3 0 0mmgST*f^^l 
mmSfiOS/ya>')XAOSfi4 (*5S!HOSf 2 <D* 

««c»«-r«) *jbbu ««4±tc^eoss*M3 i 

OT^t^o 02 (A) ©Bffl5*:t£*:Lfc0 2 (B) 

(Mo) <0j§Sl3 lak, f*dlOS/U3> (S 1) 
0*I3 1bk*t?yfd2 (=2/dl) T% 5 0® 
fflf?tf:fe(7)T^5o 9Sdlli-MiLT3. 25 
nmT'fctK CO h ^ ^ d 2 6 . 5nm. &%im 
3 1 <D^#(DmZlt1fa3 2 5 nm (0. 3 2 5 fim) 

CO<fc5fc-tiJ^-r>0»R3 1 a fc. ->U^> 

o^3 i bt*mmi,rc!x.mm3 i«t. sinnm 
oSMHRnw (EUV3tt)-*R»-rafc«>, 

^^^U^^^l/S 4^(?DEUV7tOKSti 1 3 nmT« 
^^3. »fiAM 1 nmOEUV3t^ffflt5f^lC 

a, f<osifi3 lmirtyyfxosii^yj 

(Be) OffHi:*«S*i:flWUT»iarntfJ: 
[0 0 2 0] ^tc. mz (C) {c^-Tcfc^le:. S«4± 
(Ni) <J: D te&mSLm 3 2 1 /x mgjST^fK-f 

tat\ W.^ ^OMl3 2±^S2 4 8 nm(D 
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»*-r*o ft&> »«50i3 2O»84:LTtt. ffiO^Jl 
¥*JH^Tfe<fct\, ^<DgL ^2 (D) tC^-Tcfc^tc. 
^©S«4±0:7* hU^Xb»3 3lC»LT\ 

[0 0 2 1] B3li, ^(Dmm.4\cMhTU^nom 
B3fcfei^TB}fcWMcH\ Eft*®. H*#*rtS—{fcJB 

2±(ou^^Mcmm^ti^o *m<D\s*2 7i/xr— s> 

2±tC«, ifg (i = l— N) OVX^— U^;l/R 

r Fx^i/Tb-ffi 4 8 nm) ^ffiffl*'n« 

tf. ^-nJW^fcA r Ifft (iSS 1 9 3 n 

m) , Fz U— If* (Ml 5 7nm) . H#U— tf<0 
SfSSifi. Xti7j<®^>ycD i J8 0&fi3 6 5 n m) 3|<D 
* 3 1 0 0 - 4 0 0 n mfKOKKXtffi? 20 

[0022] 77*-i/f>;i/R i ©MWfl«*rt©>** 

-><Dm*. *S«itt*3fi3*^LT«/W»*l/o (1 
/attCOMTH: 1 /4) "efi*64 <Dm&<D7 * blsiS 
Xbmic&BlEnZo a»Jtt*5fi3OHPft«4tt0. 7 
T% »«Sfi*?J2 0 0 nrafSSo 3 

tiaffi«***trK«BSf*»*«BLTfeJ:if^ fit 
T> 3 <oytmA X fcWfc 2 t> . Zffi 

lcSfift^FffirtT0 3O«®tcWr^Xtt^, 03Offi 30 
affile Y o TRWfSo 

[0 0 2 3] L/^Jl/X-r— 3>2tt, C(D±©Y 

x£— u^^;i/R i ^XY 3 FMrtr*ffiBSfea6-r«o u*- 
^;i/^f - s; 2 otti was© u-f T»ttfc«fc o t 

tCj;oTU^^7l/X^-v ? 2coaf^^©r«I^tl^o - 

S«4ti. fimWi: LTOB«Ro«S*/l/ jf 2 
2±lc»BR«lc«fcoT«J#£*u* c<D*R*;l/$f2 2 
tt8^?5±fc:H5£S*u Hfi^5IJ:XYXf-^6± 

[0 0 2 4] *mVte, m&4 hWBL*fr#2 2fc(4. 
ft£o fit, fifi4tf»fc:7— *>^*-*;l/3 4 fc 

«4 i:ifit>;^2 2 *<Dnytmmic#LT—# so 



8 

fr?2 2<Dmm&. —08fcLT 1 OOmmftTO. 1 — 
0. 3MmS^TO¥ffi*kft«J:5lctt±fcf6tlT 
i^So cntc cfcoT. ^4tt«*T*V^ffi**fi# 
Lfc«^T% SfiM?2 2±<«:filtt2ftS. ft*. » 

2 4>ftb»)lC* B«i?5fc:BSSnT^** 

[0 0 2 5] *ft, H»ft50±»fcHfi*tlfc»»« 
8 m, R^fplLr@2M^n/cU--tf I F^t1-8^ < fcoT 

OW-Wltfxy-: ^*J9PS 1 0. Rtf±*JW*9fc«*& 
**ITI^* 0 g8i8m(i, ^4^^Tct-5tC. XlfiO 

£ G X-r-^*!KB3fc 1 oti\ *OW-S9ffi, SQ'iW^ 

[0 0 2 6] l/f«;l/Xf-y2(D||| 

ttfil 7±£^X#— Ut^/I/R 1. R2. RNtf 
*hf*lHl 3 6*4iMWLfc»H*— 

-^2^l/f^;l/7^7yU 1 6fc<Dffflfc:* lalKgST* 

9#E««trtV»3a ±*MBR9#X9>f Ktt 
gl 8^LTl/f^>7^77U 1 60Z^TfRlO{aH 

[0 0 2 7]£/c. ±MRK9ICU:. ««-r-<X*«B 

tt, "^X*— U^^yl/R 1— RNOtBSOffiBBi^T 

«4fcJtr«WWfc:«, lfi4±oi#lo^3yh 
SiS^tD 1 ia^v7^-l/f^;l/R 1 Offl/jN«OB* 
tfjRTtSi:, X YX-r— ^60Xf ^^BtioT 

4 ±0*0 3/ 3 yh ««3^aie**R 3 os^i^ 

-Ix^^^bR 2^U^^;l"^-rr^ l J l 6^5Uf*;b 
n— 9^:^LTU7 c ^;l/X7^-> ? 2±tcKS^n 

^ 0 fit, 7<7<<?i^btiHJt>tirc<k^ 
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<DBft#fTfrft£o 
[0 0 2 8] H2 0a»»3^«tt— JSBJttST' 

**-U**;l/i:«R4 fcWW«^3fc»LT|fch 10 
BB*fflfire*«. 

[0 0 2 9] 5T % COct^C^X^- U^^;l/R 1 — 
RN©»'h»*^4±fcBtt**»fc«\ MOT SB 
/J^BHOBBMtf (oa**to*) «lKMTAlcfT3£« 
A^So COfca&lCfci:. §77^- U^^J^R i ( i = 

1-N) t. S«4±©»lS-r«5/3 ^ hfgi^E (S i 

[0030] H4&, H3oaKffi^||oBK«^t 

£tflBT*feD. C<DB4fc:43V>T. H8^5±T'Sfi4 

2±fc:x#iqiicnf3enB , eB*tf+*ffl 

Ol^OS^v-^ 1 3 A, 13BWg«SnTWo 
1 3 A, 13 B<DJ£8MC«\ Bttft I 

1 3 A, 13 B*BBa-r*!HBI3RtfRB*tlTI/^*a ^ 
X^-W;l/Ri(D77^^VhWc(t H3<DXY 30 

2±(Dl¥v-^ 1 3 A, 13 BCE>(tii&tfSHffaiB3tt* 
Rl 3©jttmAXfc«a-rsJ:3K:, I¥v-^13 - 
A, 13 BflHfcBftftSftSo 
[0 0 3 1] g;fc, vX^-l/f^;l/Ri 

It lTt*SO 2 r3<077^^ V hT-* 2 1 A, 2 

1 B*«^ntt^o g^-^ 1 3 a, 1 3 hcom 

mi*. 77^^>hv-^ 2 1 A. 2 1 BO&fgft^ 
*pV-*13A, 1 3 BO*iLi«SffJfcttAXiC^aS 

1 3 A, 1 3 BO«UB3tt*3R3fcJ:*lt*B6^ti 
^^^yhT-^ZlA, 2 1 BOifi«*c»jSg4 

[0 0 3 2] Ctie»077^^>hY-^2 1A, 2 1 
B <D±35\cmZit¥?k 3 fiflfr *> ©RW**± X ^tCS 

*nfeB8WJt*S3tt-r*<fc5ti:TTR • if • U so 
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A, UBm^ntV^o 77^^Vht^l4 

A, UBtioT, 77Y^>hT-^2 1 A, 2 1 

B, Rtfiftfrr^aq&T— * 1 3 A. 13 BOiW 
£tU *OtlB«#3yH3 07^'r^>hfi^«B15fil 

[0 0 3 3] 7^^>^ffllil5tt, ^<9}g^ 
«#*Hl«flUiLT\ S¥t-^ 1 3 A, 13 BcD^tc 
5ttS77^^>hv-^2 1A, 2 1 BOX;£(nk Y 

^iRi^offiB-rnB***, c n 2 aofiifnM 
±f&i®R9»c«OT5o ±sj®3R3 *<D2fi<offi 

£ & J; 5 Uf^;l/Xf-^ 2 Oteffi£46£:fT 5 0 eft 
lci:^T, l¥-7-^i3A, 13Blc#LT. T^-T 
^>h7-^2iA, 2 1 B, O^Tte^X*— U? 1 * 
;I/R i OB;**— >p i (Hi^H) tfttB»»Sti 

[0 0 3 4] C CDtf^T'B 2 Oi*!l»5R 9 tt. If T 

^>h^»T-r«o COSli, B'*#— >Pi©Btt* 
WB^5 (Sfi4) ±off*o**»itsci: 
^T'^^o Sfc. B4fc43V^T, SB*fi**PL©«Bo 
SS4±^-^(DfitS^m^T : «5/c46^. *7 • 

C^FH^) £>ffi*-£ft> S«4±©X#ftOffi^lc0Jx. 
(ft?S£0 2 0(D75^^ > h V-^ 2 4 A, 2 4 Btf 

M?nri^ 0 fit, mz-is 1 ttiOTx^-i/f 

J:oT77^^yf7-^2 4A, 2 4 BOffiB^J&ffl 

u ccD&mffcmcm^Tmm^-? 1 3 a, 1 3 b 

&tSC£tfT*%Za Sffi4^«LTti-ilcDll7 , d 
^fift>n^^^T*fe^/c46. 77^^>hv-^2 4 
A, 2 4 B*ffll^Lk4<, W;UfS«4<D*WBS*P 
rS«4O?0^Sc0Z^^><>b^fi : V\ *Oft«±L/ 
— If T^tf 8 otf8Mfc:g^Tg« 4 (OffiBi***fT 

[0 0 3 5] C<D£5lcT^'f*>h%:'i=T : ?C 
T, 0 4tom^:, i#IOYX^-W;l/Ri 

©B>**— >P i ©J^ft^3fc**«/h«P I i 

tf. »«4±©Xttat;Y*fck:T?T*iZl-PB*tifcSJB 
(O^it — Z/W&Z 5ft(D i #BQS/ 3 y hffl«S i tcB 
ft^ft^o B4lC*5V>T, »«4<0^* — >««2 5P*3 
-eH»cB3ttSnfeB^?-->0«/J^»a:j|»T^*ti, 

T. m 1 <DN{@<D^X£— b^;l/R 1— RNcDgi/^ 

->P i-PNto«/h»*, «B*»«4±o»K-ras/ 
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p i-PN<offi/N8fcj\ ^ti?t\m£-?z>w^-y<v 

cmaot, gffi4±lC0 1 <Dg^*->3 6£r 1/ 
a fgT-IS'h L ft Sig^tf lift ^tl^o 
[0 0 3 6] ^<D&. 02 (E) tC*rTJ;-3*C. Ifi4 
±©7 1 h 1/'>*X M 3 3 § i:, f^7thb 

F/^->3 3ai:LT^n§o ^fc, M2 (F) tc . 

2 0X7f>^f7o/cf, 02 (G) fc^ 10 
-T^atC, Sot^l/^h^->3 3 a<DfJgt£r 

O^J^O^gPJC»^-r^^tcKlRS3 2 atfge^tl 

[0 0 3 7] &*5. ±M<D&o\Z.~?7s$— UT-tJUR i 

P£Kf2\ &-7X*-l^*;UR i ±O3t5&0v-* (gy 
^tfZ^-T^^h^-^2 1 A, 2 1 B) fc|g/ME3f 

[0 0 3 8] Sfc, 0 1 (Dmfc^Z — >2 7lcM;U£& 

R a tc^a^^-^^^fiSc^ti. S'JO 1 
£-W-*;i/R b icim±L^2-y<D&tfBf£Zri% c 

P i Icj&CT, BBtt*ft. HlftBHflBJt** 1 rtOHPtt 
OOJBtt^*^, at:-l/>X77^^ (offiE) . &. 

3S3©BffifljfilcJfi^03fc^:7^u* (v^*5i7-r 

ffi (7U«y^XS) *fffflLftHTfe«k^. 
[0 0 3 9] ±BOSWO*»fC*5t^T, BIO 40 

7x^-bf^;i/p i-PNoftfttt i em^mfezn 

U^-^yl/3 4 \c&i£Zftzm!&'*2--><D'kZ?zmi£& 

R AMO*5IC«»Wft;^- >TSnH f<OvX^ 
-U^*;UP 1 — PN©rt©ffi£©a»©U^*;l/^ 

*fi«7S5, so 
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[0 0 4 0] £/c. ±IB^Hfifi<OJg^-p(i, 
Xs+tfr 3 4 OSS 4 t LTv'U ^ V^m; vSrfflV^T^ 
CtUCckoT. B3fc^^fMffifl!<Dfi»B 

fflOfflSgB G§®!»J£I£B> U^Xh^ U^X 

T^^>o MIC 19 1 coN&cDvx*— U^^yl/P 1 — P 

N*-«fl*-rfttf. «tij^a©s»Bft*«*fl§^ 

fcg^^D3S^O^T r 7~^>^U^^;l/3 4 tlWj- 

ou^^7b*««a«»«»HBWBic, from— ©mat 

[0 0 4 1] ±lB©*5fc:«ig;£ftfcBl<OEftf 
S07-+>^bf?;l/3 4*JB^TBJ1£*?t5«£'<0 

*-*;l/3 4 ?:gf LT E U V^Dtlf-A t LTl)t 
(jtSHftSD OHftSB (UCF rEUVLfflS^g 

^;K-X4 2 ±tC Y^P^C^Sg^ Uf^;l/Xf- 
^4 liMMSft, W^/l/*^— 5>4 KDjgffitcgffi 

4 fc3SS*/l/^2 2 ktt, H3©a»JKtt««^6-» 

[0 0 4 2] f LT, 0!l*Jf S OR (Synchrotron Orbi 
tal Radiation) 'J>^ XttU—tf • 75 X^fiSW 
<DXJfgfll4 3^5ftfaSnrcBJt^— AfcLTOKS I 
3nm(0ftXHl L Hi, 4 6ft<D=*5-5 

3 Q fits y— +>^l/f*;b3 4TSM?nfcttX 
JBI L 1 tt, SJB^3R4 6rtt^lOM5 2, fl 
Stt 5 3 . 5 4 . RtfS 2 OlHIffi^ 5 5 *r«T> 

mytftMlW^'^ (wafer) W±tC, 

(cKO0!IW±l//Jttl/4) KIB/hLfc 
«R*JBfi8-rSo C3®^5 2#O^TttX3»I L 1 A^iiffl 

«W0B*«f 1 — 5 0-nmggOE U VmcttLTteM^ 

aaBBttoaiw^v^fc*, *0>jota»jt^4 6«s 
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[0 0 4 3] Sfc. j2»ft¥JR4 6OHPftU:0. 0 8 
W±T*feD, «*tf0. 1-0. 2Sfi»cRS£nT^ 
£o ffcXjg I L 1 OSfttf 1 3 n m-efcSrcfe. tHBtt 
3*3M 6tC£oT100~50 nmig(DSit^}|5 
Cfctf"e#*o S/c, #Rt£ 1 0 0 — 5 0 nmOiiS 

4 0'<£— ><DK'J>Mltt4 00~2O0nmi:^ 

[0 0 4 4] $/c. ^X^Wtt^B^O^xyNsM/^* 10 
^Lt'JxA^f- $74 9±tC^Kr^n, »)XAXf- 
S>4 9«\ ^15 0±^Y#fllC*XMW*ig|*»ilrr 

£r?T5o JEtC. ^x/nX-t— 4 9ti, *—hy* — ?J 

x**^^x/Nwoaa*«Be3t*jR4 6^®^^ 

9 0ffiH(i^n^tib^^;l/X-r--> :? |ggi^4 4St/^ 

sn, cn6ow-anjiK:a^^T±«iW3R4 s**i^* 20 
;i/7f-> ? ISi^4 4S.a f ^x>'NX^— ^K»^4 7^ 

/Mtl/f^;l/Xf-^4 K Rtf^xyNX-r— ^4 9 

[0 0 4 5] HI-B. gftBffctt, *xAW±<D— o<?» 

*;l/Xr— S>4 l^LT7-*>yi/^*;b3 4*« 
X»I L iOIBW«l«fe:»LT+Y35rrt (Xti-Y75f 

fRi) icmmv RT'jg&t %<DtmmLT, ^xaxt- 

^4 9*/>LT^x/>W*-Y*IrI + Y^fa) tc 
[0 0 4 6] COimz. *«lOaiB3fc**4 6 0)tWiA 

x laeit^ria (z*fSi) tc^TTfeo, &-DiBKye£ 

2£4 6tt'>XMW«fcttfl/-b>hU vZT*$>2>ti\ V 
"7-^>^l/^^;l/.3 4 0«®tc[H3a^i;Tl/^ 

•>xyNW±(D»/j^^sii*^ i;5»ntfft«o bfr u 

— *>^U^;l/3 4fi«(^ffiT*eR#^nTl/^fc 
*6> 7— *>^U^/l/3 4<0;^- >BBW:««>TiSl^ 
¥SS(10 0mmftt*0. 1—0. 3/imigttT) 
«:H$LTV>5 0 ftoT, ^x^W±tC«tcS»S^ , 7 
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[0047] *fm&±?&<Dnm<Dmmicfm2 

[0 0 4 8] 

[fSHOSMl] *«WOvx*0»Jt36rttfc:J:titf. S 

[0049] src. ^<d^x*«\ s«B*^*s»-r 

^»»«>x/N(0J:3aRJB<DSfi"e«**&tc:«±. #Jx. 

[01] *»WOH«iO»!S<oH5yfe:*v^r. vx* 

[02] f07-^>^U^^;l/ffl(DSWc7t hi/ 

[0 3] ^O^SSOJB^O— #JTVX*-I^^;l/<D 

[04] B3<0fiSBBftgWc*j^T\ VX^-Uf 

*;i/±oa/^*->o«/j>»3&»E4±fctaiB'rsttii 
0-efe^o 

Rl-RN-7X^-l/f^b (gl^X^) , Pl-P 

*>^b*-*7l/fflO«E. 5-K*M*. 6 -XYXf- 
^ 16-Uf^;l/7^77'J, 18-X^^Kgg. 

3 3 2-OT, 3 3 -7th 

U^M, 3 4-7-^^*L/f^k 4 3-Xi 

a. 4 6-aB3t*3fi 
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